SEHUTTLE —RITICAL ITEMS LIST - CREITER

SUBSYSTEM :ELECT POWER DIST & CONT FMEA NQ 05—-6 —2032% - REVi05/03/788

ASSEMELY GAFT PRA-1l & 2 ' CRIT.FUNC: 1R

P/M RI tRBRE&EL1LSD01ER CRIT. HDW: 3
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QUANTITY @ 4 EFFECTIVITY: X 4 X
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ITEM:

RESISTOR, WIRE WOUND, 15K OHMS - CRE/SRE DC EUS POWER CONTROL

FONCTION:

LIMITS CURRENT A5 PART OF A VOLTAGE DIVIDER NETWORK FOR SENSING SR= DC
cUS WOLIARGE FCE CONTECL OF SWITCHING REDUNDANT CREITER POWER SOURCE TO
SEE DC BUS: S4V7SHALS1A1IR4S, R46; 5E5V7SARL13ZALRG4, R4e5

FAILURE MODE:

SHORTE

FADSE(S):

STRUCTURAL TFAILURE, (MECHANICAL STRESS, VIBRATION), CONTAMINATION,
THERMAL STRESS, ELEQCTRICAL STRESS, PROCESSING ANOMALY

EFFECT(S) ON:

(A) SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEEICLE (E)}FUNCTIONAL
CEITICATITY EFFECT:

fA) FIRST FAILURE - NO EFFECT. LOSS OF VOLTAGE DIVIDER TD DETECT LOW
VOLTAGZE ON A SRB DC BUS. :
(B} INCORRECT SENSING (INDICATES HIGHER THAN ACTUAL VOLTAGE) OQF
ASSOCTATED SRB DC BUS VOLTAGE. LOSE OF REDUNDANGY FOR GNE OF TWO SRB
DC BUSES IF¥ PRTMARY PCOWER FEED FROM THE OREBITER TG THE AFFECTED SRE DO
BUS FAILS TD A LOW VOLTAGE CONDITION. : T

{C,D) FIRST FAILURE - NO EFFECT. THIS CONDITIGN WILL NQOT RESULT IN
INADVERTENT SWITCHING CF SREB DC BUS T¢ ALTERNATE S0URCE OR LOSS OF ANy
SRE LC RD=,
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rFECT(S) ON (CONTINUED) :
{A)SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE (E)FUNCTIONAL
CRITICALITY EFFECT:

(E} POSSIBELE LOSS OF CREW/VEHICLE DUE To LOSS ©OF TWO SRE Do EBUSES
DORING FIRST STAGE VIA THE FOLLOWING SCENARIOQ:

f1) RESISTOR FAILS SHORTED.

{2) 1OW VOLTAGE O©ON ASSOCIATED PRIMARY ORB/SRE DC BUS SQURCE
RESULTING IN LOES OF THAT ERE DC BUS DUE TO LOSS OF SWITCH QVER
CAPABILITY CAUSED BY IMFROPER SENSING.

{3) LOSE OF SECOND DC BUS ON THE SAME SRB.

LOSS OF TWO BRE BUSES RESULTS IN LO35 OF THRUST VECTOR CONTROL FOR THE
AFFECTED SRE AS WELL AS SRE RATE SYRU FLIGHT CONTROL DATA. Falls op*
SCREEN BECAUSE IMFROPER EENEING WILL NOT EE MANIFESTED UMLESS THE
ASSOCIATED PRIMARY SRE DC BUS FAILS.

SPCSITION & RATIOKALE:
{A)DESIGH (B)TEST {C}INSPECTION (D)FAILURE HISTORY (E)OPERATICNAL USE:

.,B,C,D) DISPOSITION AND RATIONALE:
.} DESIGH

E RBRI6 RESISTOR IS5 A 1/8 WATT FIXED RESISTOR WITH A WIRE WOUND
EMENT. THE DEVICE IS5 AN "ACCURATE" (0.10% TOLERANCE) DEVICE WITH
1AL LEADS CAPARLE OF TFULL~LOAD OPERATION TP TO 125 ©c AMBIENT
MPERATURE AND DERATED LINEARLY TQ ZER® ICAD AT 145 9C AMBIENT. THE
SISTORE HAVE A PAILURE RATE OF .01% PER 1,000 HOURS. THIS FAILURE
TE I8 ESTABLISHED AT &0% CONFIDENCE ON THE EASTIS QF LIFE TESTS
ERMISSIBLE RESISTANCE CHANGE IS 4/« . 0.2% + 0.0l OHMS)}. THE FART IS
ALIFIED TC MEET THE REQUIREMENTE OF MIL=R=39005/5. THE APPLICATICN IS
S0 ANATAMZED TO ASSURE COMPLIANCE WITH THE §0% DERATING CRITERIA OF THE
EITER PROJECT PARTS LIST.
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(B) TEST

THE FOLLOWING TESTS ARE PERFORMED ON A SAMPLE OF THE MANUFACTURER'S
PRODUCT TQ QUALIFY THE FEODUCT TO THE SPECIFICATION:

CATUSES
a Structural failurae g Electricml stre=s
Machanical strees d Thnormal stresc
Vibration e Processlng anomaly
b Contamination
CAUSE CONTROL

TEST / INSPECTION
a|lb|e]|a

14

CONDITIONING X

DC RESISTANCE X

VISUAL AND MECHANICAL EXAMINATION X

SHORT=-TIME OQVERILOAD X

TEMPERATURE CYCLING ' X

SCLDERAEILITY X

SALT WATER IMMERSION CYCLING

DIELECTRIC WITHETANDING VOLTACE b}

TERMINAL STRENGTH

IHSULIATION RESISTANCE X

MOISTURE REESISTANCE

. | RESISTANCE TG SOLDERING HEAT

SHOCK

VIBRATION

RES ISTANCE-TEMFERATURE CHARACTERISTIC X

LOW TEMPERATURE STORAGE

LoW TEMPERATURE OFERATION X

LIFE X X

FUNGUOS

RESISTANCE TO SOLVENTS
HIGH TEMPERATURE EXPOSURE X

- - -
E g - ]

b
BB M b pg g pG g B bg BT b b B R4 B0 R B R P

o

QUALTFYCATION TESTS
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i TEST (CONTINUED)

E FOLLOWING TESTS ARE PERFOEMED ON A SAMPLE OF PARTS FROM EACH LOT TO
MONSTRATE QUALIFICATION.

CAUSES

a Structural fallura c Electrical stress
Mechanical stress d Thermal strass
Vibraticon = Proces3ing ahomaly

E Contamjinaticn
CAUSE CONTROL

TEST / INSPECTION
a b =4 d

VISUAL AND MECHANICAL INSPECTION X
SHORT-TIME QVERLCORD -
THERMAL SHOCH

RESISTANCE-TEMPERATURE CHARACTERISTIC
SOLLERABILITY

INSULATION RESISTANCE :
MOISTURE RESISTANCE X
DIELECTRIC WITHSTANDING VOLTAGE
TERMIRAL STRENGTH X
RESISTANCE TO ZCLVENTS b o

M e M
-
P A

QUALIFICATION TESTS (1LOT SAMPLE)

STS AND TNSPECTIORE PERFORMED ON A FERIODIC BASTIS AS A PART OF
ALTFICATION ARE:

e ———— |

CAUSE CONTROL
TESET / INSPECTION
a b c d -
T e e e e W T, S—
LIFE X X X X
LOW TEMEERATURE S=TORAGE . ' X X -
LOW TEMFERATURE OFERATION a x x X
RESTISTANCE Td SoLVENTS b4 X - =
SALT WATER IMMERBSION CYCLING = X
LIELECTRIC WITHSTANDING VOLTAGE X X u
TERMINAL STRENGTH X X
bC RESISTANCE X '
VISUAL AND MECHAN]ICAL INSPECTION x : X
SHORT-TIME OVERLCOAD x X
TEMPERATURE CYCLING % = x
RESISTANCE TC SCLDERING HEAT n X o X
SHOCK X b4
VIERATION x X
HICH TEMPERATURE EXPOSURE . O b4 X
e —— e w——_

QUALIFICATION TESTS (FERIODIC)
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(R) TEST (CONTINUED)

——— ——— |
! CRUSES )
a Btrurctural feilure g Elactrical stress
Machanical stress d Thermal stress '
Yibration e Processing ancmaly i
b Contaminatiocn
CAUOSE CONTROL
TEST / INSPECTION
a b fa d r-1
POWEER CONDITIONING X X
DC RESTIETANCE X X

QUALITY ASSURANCE TESTS (ALL DEVICES)

GROURD TUBRNAROUND TEST

(C) INSPECTION

THE PART HAES REQUIRED IKSPECTION DURING MANUFACTURING FROCESS IN
ACCORODAHNCE WITH THE REQUIREMENTS OF MIL=R=39005. IN ADDITION, THE FART
SUPPFLIER 1S5 EFEQUIRED TO HAVE QUALITY "AND PROCESS CONTROL TRACTICES TR
ACCORDANCE WITH THE REQUIREMENTS OF MIL-R~3%005 AND IN ACDITION, TEE PART
SOPPLIER IS5 REQUIEED TD HAVE A RELIAETLITY FROGRAM IN ACCORDANCE WITH THE
REQUTREMENTS OF MIL-STD=790. THE REQUIREMEMTS ARE TO ASSURE ADEQUATE
FROCESS CONTHOLS ARE IMEOSED BY THE PFART SUPRLIER ON THE FPARRTS
MANUFACTURING FPROCESS. THE FROCESSES AND CONTROLS ARE ROUTINELY REVIEWED
AND AFFROVED BY THE QUALIFYING AGEWCY (DEFENSE ELECTRONIC SUFFLY CENTER).

RECEIVING INSPECTION (FAILLURE CAUSE a,b,e)

INSPECTION OQF INCOMING MATERIALS, UTILITIES AND TH-WORK FPROCESESES
{PACKAGES, WIRE, WATER PURIFICATION) IS REQUIREDR OF THE PART SUPFLIZR.

CLEANTINESS CONTROL (FAILORE CAUSE b)
THE PART SUPFLIER IS REQUTRED To HAVE CLEANLINESS AND ATMOSFHERE CONTRCL IN
CRITICAL WORK APEAS TO THE REQUIREMENTS OF FED-STD-Z04.

ASSEMELY/INSTALIATION (FAILDRE CAUSE a,b,e)

THE PART GSUPFLIER I8 REQUIRED TO HAVE TRACEABILITY (DESCRIPTION OF
PRODUCTION PROCESS AND CONTROLS, QUALITY CONTROL IRSFECTION DOCUMENTATICH,
DATE OF SUEMISSION, INSPECTION CRITERIA, FINMAL LOT DISPOSITION AND RECORDS
RETENTION} . THE MANUFACTURER IS5 ALSO REQUIRED TD SUBMIT A& SROGEAM FLAN
ESTABLISHING A MANUFACTURING FLOW CHART, A FUNCTIONAL ORGANIZATION CHART,
INTERNAL AUDIT ACTIVITIES AND EXAMPLES OF ODESIGN, MATERTIAL EQUIPMENT
STANDARDS AND PROCESS INSTRUCTIONS FOR APPROVAL BY THE QUALIFYING AGEHNCY.
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¢) INSPECTION (CONTINUED)
RITICAL PROCESSES (FAILURE CAUSE a,c)

HE P2ART SUPPLIER MUST HAVE REQUIREMENTS AND CONTROLS CON MATERIALS
REPARATION; BONDING CRITERIA; HEWORK CRITERIA: DESIGN, PROCESSING,
ANUFACTURING, TESTING, AND INSPECTION DOCUMENTATION AND CHANGE CUNTROL;
SRSONNEL TRAINING; FAILURE/DEFECT ANALYSIS AND CORRECTIVE ACTION; AND
NVENTORY CONTROL.

EETING (FAILURE CADSE a,b,c.d,e)

iE PART SUPPLIER MUST HAVE TEST EQUIPMENT MAINTENANCE AND CALIBRATION
JNTROLS WHICH COMPLY WITH THE REQUIREMENTS OF MIL-S5TD-45662 AND HAVE
ZEN APFROVED BY THE QUALTFYING AGENCY,

\NDLING,/PACKAGING (FAILURE CAUSE a)

\WDLING PROCEDURES MIIST PROVIDE PHYSICAL PROTECTION OF MATERTALS
-RING ALL SEQUENCES OF PRODUCTION AND INSEECTION. ASEEMBLED PARTS ART
IYSICALLY PROTECTED DURING TESTING AND QUALITY CONTORMANCE INSPECTIONS,
‘ORAGE OF PARTS IS IN A CONTROLLED ARTA, REQUIRING AUTHORIZATION FOR
MOVAL FROM THE AREA AND PREPARATION FOR SHIDMENT.

})  FATLURE HISTORY

JLORE MODE: BHORT, LOW RESISTANCE

F'5S ABD824 AND ABDBS1

ENTIFIED NINE FAILURES OF DEFECTIVE EHBR56 WIRE WOUND RESISTORS
HUFACTURED BY WULTRONIX. THE FAILURE CAUSE WAS IDENTIF-ED T& BE
FROPER WINDING WHICH ALIOWED INTRA-WINDING SHORTS, THE IMPROPEER
CENIQUE WAS CAUSED BY NOVICE OPERATORS WITH INADEQUATE SUPERVISION,

CEPTANCE TESTING IS5 CONSIDERED O BE AN EFFECTIVE SCREEN FOR THIS
OELEM, '

} OPERATIONAL TUSE -

NE
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